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Respiratory papilloma is a rare lesion that arises in the larynx, trachea and bronchus.
We describe a patient with laryngeal papilloma that spread to the trachea and which
was effectively treated by Nd-YAG laser. Two years after the initial treatments of the
laryngeal and tracheal papillomas, a recurrent lesion (solitary papilloma) was observed
on the membranous portion of the trachea. We examined the recurrent lesion by bron-
choscopy including bronchoscopic ultrasound (US), helical computed tomography (CT)
and tracheal biopsies. Respiratory papillomatosis sometimes shows either malignant
transformation or invasion to tracheal wall without displaying cytohistological atypia.
Therefore, we concluded that bronchoscopic US and helical CT were useful for deciding
on therapeutic strategy in cases of recurrence of tracheal papilloma.
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INTRODUCTION
Respiratory papillomatosis is an uncommon entity
which can sometimes obstruct the tracheobronchial
tract. The disease is characterized by multiple growths
from the larynx to the bronchi, recurrence and
association with human papilloma virus (particularly
types 6 and 11)[1-3]. Respiratory papilomatosis has
beendivided intojuvenile onset type and adult onset
type, the former being more common. However,
malignant transformation is more common in adult
onset type papillomatosis in spite of its relatively
rarity[4,5]. Furthermore, it has been reported that
most cases with malignant transformation are
associated with smoking, irradiation and exposure
to carcinogenic agents[5-8].
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FIGURE Laryngoscopic view of Laryngeal papilloma which
resected in March 1993.
FIGURE 2 Bronchoscopic view of tracheal papillomatosis.
Multiple polypoid tumors were observed in trachea.
The following case of adult onset type
laryngotracheal papillomatosis had undergone
endoscopic treatment for tracheal lesions using
Nd-YAG laser. Two years after the initial treatments of
laryngeal and tracheal papillomas, another solitary
papilloma was discovered on the membranous portion
of the trachea. We confirmed that this recurrent lesion
was neither invasive papilloma nor squamous cell
carcinoma by bronchoscopic ultrasound (US), helical
computed tomography (CT) and tracheal biopsy. We
discuss the usefulness of these methods in evaluating
this recurrent lesion.
CASE REPORT
A 62-year-old male, smoker presented at another
hospital in March 1993. He had suffered from
progressive hoarseness and cough over the previous
two years. An otolaryngologist discovered laryngeal
papilloma (Fig. 1), which was resected under
laryngomicroscope. When he received follow-up
examinations in August 1993, recurrence of laryngeal
papilloma was discovered. At the same time tracheal
involvement, was detected by bronchoscopy. After
FIGURE 3 Bronchoscopic view of the trachea in March 1994.
Complete remission was obtained by bronchoscopic vaporization
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re-resection of the laryngeal papilloma, he was
referred to our hospital for more detailed
examinations and treatment.
On admission in November 1993 he complained of
cough and sputum, with occasional wheezing audible
on the anterior chest wall. However, the results of his
physical examination were otherwise unremarkable,
as were those of laboratory studies, including tumor
markers (e.g CEA and SCC).
Bronchoscopy and bronchial biopsy revealed
multiple polypoid tumors in the trachea, but none in
the bronchi (Fig. 2). Histopathologically, papillary
structures were composed of squamous epithelial cells.
These epithelial cells were uniform in size with little
evidence of pleomorphism or mitosis. Furthermore,
histopathological specimens showed squamous
epithelial cells with perinuclear clearing and binuclear
(koilocytotic cells) suggestive of HPV infection. No
evidence ofmalignant transformation was recognized.
Based on conventional bronchoscopic, CT and
histopathological findings we selected Nd-YAG laser
vaporization for the tracheal papillomas. The laser
beam was transmitted to the site ofthe mucosal lesions
through a quartz optical fiber inserted through the
working channel of a fiberopitic bronchoscope. We
performed Nd-YAG laser irradiation three times, and
total energy dosages of the irradiation were 5172
joules, 6329 joules and 2400 joules, respectively. The
intervals between the three laser irradiation were
approximately two weeks. Figure 3, taken after third
laser treatment reveals no papillomas. The patient had
no complications.After his discharge from our hospital
he underwent bronchoscopic follow-up every four
months.
In January 1996 we discovered a recurrent solitary
papilloma on the membranous portion of the trachea
(Fig. 4A). The margin of this smooth-surfaced lesion
was distinct. We examined the invasive area of the
papilloma lesion in the tracheal wall using
bronchoscopic US (Olympus Optical Co., Tokyo,
Japan, frequency: 20 MHz) and helical CT (5 mm
collimation, reconstruction at 2mm intervals for three
dimensional images). The bronchoscopic US findings
showed the intact epithelial and subepithelial layers
(Fig. 4B). Therefore, we considered that the papilloma
had not invaded the tracheal wall.Also, the helical CT
findings corroborated no invasive lesion outside the
tracheal wall and only exophytic growth (Fig. 4C). It
was impossible to evaluate the multilayer structure of
the tracheal wall using helical CT. Considering that
the recurrent lesion was within the epithelial layer,
Nd-YAG laser treatment was thought to be indicated.
Total energy dosage for the recurrent lesion was 2120
joules.
DISCUSSION
Respiratory papilloma is a relativelyuncommon disease
in adults while approximately 70% of this disease
showing juvenile onset (at 10 years of age or less)J9].
The present case was one of adult onset type
laryngotracheal papillomatosis in which bronchoscopic
Nd-YAG laser vaporization was effective.
In this case, tracheal spread was discovered during
follow-up for laryngeal papilloma. Furthermore, a
recurrent solitary papilloma was discovered in the
tracheal wall two years later. In general, respiratory
papillomatosis is characterized by a high frequency of
recurrence and spread into the distal respiratory tract.
The rate oftracheal involvementby laryngeal papilloma
has been reported to be 2-17%[5].
Before treating the recurrent tracheal solitary
papilloma, we attempted to evaluate the extent and
depth of the lesion in the tracheal wall as well as the
histopathological findings using bronchoscopy (US and
biopsy) and helical CT. Malignant transformation to
squamous cell carcinoma is notunusual in smokers[6,8].
Also, there is a report that oat cell carcinoma can arise
in tracheobronchial papilloma[10]. Furthermore, it has
been reported that invasive tracheal papillomatosis
without cellular atypia can grow through the tracheal
cartilage[11]. Therefore, since this patient was a heavy
smoker, it was necessary to evaluate the growth pattern
and histopathological changes of the recurrent lesion
before deciding on therapeutic strategy. Nd-YAG laser
vaporization can be performed instead of surgical
resection in certain benign tracheobronchial tumuors.186 T. HIRANO et al.
FIGURE 4A A recurrent solitary papilloma was discovered on
the membranous portion in January 1996.
FIGURE 4B Bronchoscopic ultrasound findings of the recurrent
papilloma. A small arrow shows the localization of the recurrent
solitary papilloma. The border between epithelial layer and subepi-
thelial layer is intact.
FIGURE 4C Helical computed tomography of the recurrent
papilloma. Only exophytic growth can be observed.
However, confirmation that the lesion does not show
invasive growth pattern is necessary. Conventional
bronchoscopic US uses a 7.5 MHzUS probe to evaluate
beyond the tracheobronchial wall (e.g. lymph nodes
and mediastinal tumor). Our bronchoscopic US with
a 20MHz US probe and a balloon, which was developed
in collaboration with Olympus Optical Co., can analyze
the multilayer structure of tracheobronchial wall.
Bronchoscopic US findings suggested an intact border
between the epithelial and subepithelial layers We
also checked, beyond the tracheal wall using helical
CT. HelicalCT findings revealed only exophytic growth.
Therefore, we again performed bronchoscopic resection
under local anesthesia.
Although direct evidence ofHPV infection was not
established in this case, we diagnosed this case as
laryngotracheal papillomatosis based only on the his-
topathological findings. Some squamous epithelial cells
composing papillary structures exhihited perinuclear.
clearing and enlarged wrinkled nuclei consistent with
koilocytes. Koilocytotic changes are often observed in
viral induced lesions. It is very possible that this case
was associated with HPV infection.
The degree of invasiveness of bronchoscopic
vaporization under local anesthesia is less than surgical
resection under general anesthesia (e.g. bronchoplasty,
tracheoplasty). However, we have to consider the
biological behavior of respiratory papillomatosis, such
as the possibility of local recurrence, spread to the
distal respiratory tract and malignant transformation.
Evaluation of the extent and depth ofpapilloma lesions
is needed to select the best treatment to prevent local
recurrence. In recurrent lesions of respiratory
papillomatosis it is especially important to evaluate the
biological characteristics. We conclude that both
bronchoscopic US and helical CT were very useful for
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